Chapter 1: Architecting High-Performance Embedded Systems.
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Chapter 2: Sensing the World
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Chapter 3: Operating in Real Time
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Chapter 4: Developing Your First FPGA Program
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Select a configuration file and set programming options.

b %

Memaory Device: {8k 5251128 swoo000-spi-x1_x2_x4

Configuration ﬁIedE:Frujectsmrty.hdder.fArtyAdder.runsﬁrnpl_‘l.f.ART‘r’_ﬁDDER.bin E |E|

PRM file: E|

State of non-config mem /O pins: Pull-none

Program Operations
Address Range: Configuration File Cnly o
Erase
[] Blank Check
Program
Verify
[ werify Checksum
SVF Options

D Create SWF Only (no program operations)

SVF File:
@ [ cancer | [_zomy

¢ Program Flash x

o Flash programming completed successfully.



Chapter 5: Implementing systems with FPGAs

Al —»
A2 —Pp
A3 —»
A4 —»
A5 —»
A6 —»

6-input LUT p—p 06

#% ArtyAdder - [C:/Projects/ArtyAdder/ArtyAdder.xpr] - Vivado 2020.1 - O X
File Edit Flow Tools Repors Window Layout View Help | Q- Quick Access Implementation Complete
= b « » BE B X & p B H O QO & X % & X Timing Analysis

e ——
Flow Nz IMPLEMENTED DESIGN - xc7a35ticsg324-1L ? X%
F IP Catalog M —
IPmiecl Summary ) ¥ Device x | Arty-A7-35.xdc xl ?2 30
v IP INTEGRATOR Overview | Dashboard
Create Block Design Report Strategy: Vivado Synthesis Default Reports Report Strategy: Vivado Implementation Default Reports &~
Open Block Design 5 Incremental synthesis None Incremental implementation: None
E]
Generate Block Design @
|| DRC Violations Timing Setup | Hold | Pulse Width
v SIMULATION Summary. & 1waming Worst Negative Slack (WNS):
Run Simulation Implemented DRC Report Total Negative Slack (TNS):
MNumber of Failing Endpoints: o
v RTL AMALYSIS g Total Number of Endpoints: 5
]
> Open Elaborated Design = Implemented Timing Report
o
@
=
v SYNTHESIS z Utilization Post-Synthesis | Postimplementation Power Summary | On-Chip
g
i o
P Run Synthesis 5 TEYELETD -
> Open Synthesized Design E Junction Temperature: 25.3°C
5 Resource Utilization %
& Thermal Margin: T4T7°C({155W)
— LuUT 0.03
~ IMPLEMENTATION o 610 Effective 3JA A8CIW
P Run Implementation Power supplied to off-chip devices: 0W
~ Open Implemented Design Confidence level: Low
Impl ted P Report
Constraints Wizard b b
Edit Timing Constraints
1 Report Timing Summary ~
o TelConsole | Messages | Log | Reports | Design Runs | Power | ore | Timing




Mew Vitis HLS Project O >
d)

Project Configuration

Project name: | ArtyAdderdHLS

Location: | C:h\Projects Browse...

Mew Vitis HLS Project O >
)

Add/Remove Files

Add/remowve source files (design specification)

Top Function: | ArtyAdderdHLS)
Design Files

Mame CSIMFLAGS Add Files...

Mew File...

[ hewric. ]
[csmcrncs. |
[EscomAscs. |
[evore ]




#yd MNew Vitis HLS Project O *
Solution Configuration

Create Vitis HLS solution for selected technology

Solution Mame:

|:_||'|Ck

Part Selection
‘ Part xcvullp-flga2b¥i-1-e Izl

Flow Target

UIVEL LY R L ITRETG S I Configure several options for the selected flow target

FEinish Cancel




my Vitis HLS 20201 - ArtyAdderdHLS (Ch\Projects\ArtyAdderdHLS)
File Edit Project Solution Window Help

Debug . Synthesi

rtyAdderdHLS) - * ArtyAdderdHLS.vhd X

(= ArtyAdder4HLS
[ ¥ constraints
4 & impl
> BB misc
& verilo
4 & vhdl
ArtyAdderdHLS.vhd
- & syn

H Git Repositories X

E G

B Console T3 5 s il Wamings

[ i-

Mame

| Writable

Clock rising edge

Min setup time —» —
— (4= Min hold time

10 Qf Clock

D input




¢ osdilloscope-fpga - [C:/Projects/oscilloscope-fpga/oscilloscope-fpgaxpr] - Vivade 2020.1

— O X

File Edit Flow Tools Reports Window Layout View  Help Q- Quick Access Ready
= « E B X b‘ WS X % # ¥ = Default Layout v
Flow Navigator PROJECT MANAGER - oscilloscope-fpga ? X

v PROJECT MANAGER
Sources ? 00X Project Summary 200X
£ Settings
Q ||+ B @0 - Overview | Dashboard
Add Sources
(= Design Sources ~ ~
Language Templates s = Constraints Settings  Edit
i
Tpcawog LY Project name: oscilloscope-fpga
Hierarchy | Libraries Compile Order
Project location: CiProjectsioscillosc
v IPINTEGRS Product family: Adtin-7
Properties ?_00C X
Create Block Design Project part: Arty A7-35 (xc7a35tic
- = -
Open Block Design o Top module name: Mot defined
Target language: VYHDL
Generate Block Design . X .
Select an object to see properties Simulator language: Mixed N
>
v SIMULATION
Run Simulation Tcl Console |Message5 |Log |Report5 ‘Design Runs x ? 00
QIS »]|»|+]%
v RTL ANALYSIS
Name Constraints ~ Status WNS TNS WHS THS TPWS Total Power FaledRoutes LUT FF BRAM
» Open Elaborated Design v [> synth_1 constrs_1 Mot started
[> impl_1  constrs_1 Not started
v SYNTHESIS
P Run Synthesis
> Open Synthesized Design
v |MPLEMENTATION o~ « >




s oscilloscope-fpga - [C:/Projects/oscilloscope-fpga/oscilloscope-fpgaxpr] - Vivado 20201 — O x

v PROJECT MANAGER
o Sources |Design | Signals |Board x 2 _ O[5 |  Diagram x AddressEditor x| 200
Settings
ale[Rmlola[Z|s [+ Fl=(»”
Add Sources
__ lLanguage Templates
IlR&cwtnmizelP X

clk_wiz_0
Clocking Wizard (6.0)

@ Documentation & IP Location

Clocking Wizard

¥y — (=) e

IP Symbol  Resource Component Name |dk_wiz_n
[ show disabled ports

Board |Ch|:lil'|g0p|lnns |0ui|mt€l|)|:ks MMCM Settings | Summary ‘

The phase is calculated relative to the active input clock.
r i B l sys_clock [get bd cells -quiet /cl

g Output Freq (MHZY .
clk_out1 Output Clock PortName & user created input clock port. Please
reset clk_out2 /| Requested Yctual Reque 1k
clk_in clk_out3 clk_out1 clk_out1 166.66667 9 . BEE6T 0.000 sys_clock
locked ock
dk_outz | c_out? 200.000 | 200.00000 0.000 K inl
lock
Ddkoutz ek oud 25.000 25 00000 oooo | [T l
< >




o oscilloscope-fpga - [C:/Projects/oscilloscope-fpga/oscilloscope-fpgaapr] - Vivado 2020.1 - O X
File Edit Flow Tools Reports Window Layout View  Help | Q- Quick Access Ready
= b « » B B X &« & b ¥ & X % & ¥ = Default Layout v

T —— 7
o~

v PROJECT MANAGER

w || Diagram  x Address Editor xl ?2 PO
£ Settings i
e a Jd | x| o Q| s+ ||, F| A C YU || =Defautview v |L
Add Sources o | -
Language Templates =
L=
TF IP Catalog 2 clk_wiz_0
)
- elk_outt
v IPINTEGRATOR = reset [ resetn locked (=
Create Block Design @ sys_clock [ ck_in1  clk_out2
Open Block Design clk_out3 {T> eth_ref clk
=]
= . J
Generate Block Design g Clocking Wizard
_ mig_Vseries_0
v SIMULATION w .
o o H4 s Ax DDR3 + |} [ ddr3_sdram
Run Simulation @ p
o sys_rst ui_clk_sync_rst
o clk_ref i ui_clk
¥ RTL ANALYSIS = sys ol i mmem_locked
=
> Open Elaborated Design 2 ~Qlarasam init_calib_complete
o
w

(.
Memory Interface Generator (MIG 7 Serle

v SYNTHESIS
P Run Synthesis

» Open Synthesized Design

~  IMPLEMENTATION o [Tcl Console ] Messages ] Log ] Reports ] Design Runs

- Eclipse Launcher -

Select a directory as workspace
Vitis IDE uses the workspace directory to store its preferences and development artifacts.

Workspace: | ChProjects\oscilloscope-software w Browse...

[] Use this as the default and do not ask again
b Restore other Workspace
b Recent Workspaces

Cancel




File Edit Search Xilinx Proiect Window Helo
d oscilloscope-software - oscilloscope-software/oscilloscope-software.prj - Vitis IDE
File Edit

Search Xilinx Project Window Help

Quick Access :

[m} X

|[2 Design | %% Debug

B-HE ®-&-i%-0- V- D FgBMC D
&=

[¥L Explorer EXW 5]

> design_1_wrapper
v lE‘ oscilloscope-software_system [ design

g ¥ = 0O & oscilloscope-software_system

¥ Application Project Settings

w E} oscilloscope-software [ domain_mi

{% oscilloscope-software &3 1

View current BSP settings, or configure settings like STDIO perip

= 0

Active build configuration: |E

selection, compiler flags, SW intrusive profiling, add/remove lib
rivers to peripherals, change versions of O5/libraries/dri

design_1_wrapper [Platform]
5 [E% oscilloscope-software_system [System

<

> @ Includes General Options
» (& st Project name: pscilloscope-software
id
’ g;lsceilkrscnpe— i Platform: design 1 wrapper EI 5
& oscilloscope-software_system.sprj Runtime: cpp Navigate to BSP Settings
< > Dormain: domain_microblaze_0
Ny =5 | ou
k0% -| o

Hardware Specification: View processors, memory ranges and peripherals.

>

8 Outli.. | = O

An outline is not available.

B Console 83] Eﬂ Problems Vitis Log ® Guidance

4 S| EE=E&#B-080-=0

Build Console [oscilloscope-software_system, Debug]

<

) Board Support Package Settings
Board Support Package Settings
Control varicus settings of your Board Support Package.

w Overview
Configuration for library:  lwip211

W
MName Value

w drivers . daot " .
) emac_adapter_options rue

microblaze_0 -acapter_op

emac_number 0

n_ri_coalesce 1

n_ri_descriptors b4

n_tx_coalesce 1

n_tx_descriptors
phy_link_speed
tep_ip_rx_checksum_offload

tep_ip_te_checksum_offload  false
tep_ri_checksum_offload false
tep_tu_checksum_offload false
termac_use_jumbo_frames false
» udp_options true

<

£}y

L
< 100 Mbps (CONFIG_LIMK..,
falze falze

OMFIG_LINKSPEED_AUT...

falze
falze
falze
falze
true

Type
boolean
integer
integer
integer
integer
integer
enum
boolean
boolean
boolean
boolean
boolean
boolean
>

Cancel



% oscilloscope-software - oscilloscope-software/src/main.c - Vitis IDE

File Edit

N-HR ®-48

Search  Kilinx

@ Explorer S@}

=

>

WOW W W W W W W

£

PR PRRPREE R

| & oscilloscope-software_system

giect Window Help

- O X

|Qui ck Access|

'
3
i
1

D Design |‘-§- Debug

% oscilloscope-software

]

echo.c

i2c_access.c
iic_phyreset.c
main.c
platform_config.h
platform_mb.c
platform_ppc.c
platform_zyng.c
platform_zyngmp.c

platform.c
>

o Assistant 53 = B

/R 0% -
design_1_wrapper [Platform]

N = ascilloscope-software_system [Sy

€

"

[€ Joscilloscope-software/src/main.c

i
#if LWIP_IPVE==8
ip_addr_t ipaddr, netmask, gw;

#endif
/* the mac address of the board. this should be unique per bo
unsigned char mac_ethernet_address[] =
{ exed, @xda, Ox35, @xPd, 6xel, exe2 };

echo_netif = &server_netif;
#if defined (__arm_ ) && !defined (ARMRS)

ProgramSi5324();
ProgramSTpPhy () ;
#endif
#endif

/* Define this board specific macro in order perform PHY reset on
#ifdef XPS_BOARD ZCU182
if(IicPhyReset()) {
xil printf("Error performing PHY reset \n\r");

£ >

#if XPAR_GIGE_PCS_PMA_SGMII_CORE_PRESENT == 1 || XPAR_GIGE_PCS_PM

[E] main.c 23 = 08

fgzo. 2| = 8
B R ow e
*

~
H lwipfip.h A
U wip/dhcp.
++ print_app_
++ start_applic
++ transfer_da
++  tcp_fasttm
H  tcp_slowt
H lwip_init()
@" dhep_timo
++ dhcp_start
@®" TcpFastTm
@" TcpSlowTm
@ 5 server neti
& echo_netif
,d’ print_ipb(c
v
£ >

& Console E@] gﬁ Problems Vitis Log ® Guidance

oG BEEBIB-8-=10

Build Console [oscilloscope-software, Debug]

"Invoking: MicroBlaze Print Size’
mb-size oscilloscope-software.elf

text data bss dec hex filename

|tee "oscilloscope-software.elf.size"




« oscilloscope-software - oscilloscope-software/src/main.c - Vitis IDE - O *
File Edit Run Search  Xilinx Project Window Help
N-HR ®-|R- -0~ Bin|p0md33 R =l - FeRCR AR

(Gocces] . [ Deon (e
4§ Debug 2@1 bvﬂ| = ¥ = 08 |H oscilloscope-sof... % oscilloscope-sof.. [@ main.c 2@1 = 0 |[|m=v EE}'.B §CE = g

<

v E

?EF SystemDebugger_oscilloscope-so
% SystemDebugger_oscilloscope-so
v o2 xcTalst
v 52 MicroBlaze Debug Module

w g# MicroBlaze #0 (Breakpoi
Orc 20002190 main(): ../
OxB00000bS _crtinit()
Ox 30000024 _start1():

>

[l Explo... 7 |qfAssist. = O

B[S ~

W = 5rC ~

5 [€] echo.c

> @ i2c_access.c

» [€] iic_phyreset.c

5 [€] main.c

5 [B] platform_config.h

» [€] platform_mb.c

22
23

212 int main()

{
#if LWIP_IPVE==0
ip_addr_t ipaddr, netmask, gw;

#endif
/* the mac address of the board. this should
unsigned char mac_ethernet_address[] =
{ @x88, 8xPa, @x35, @x88, @x@1, @x82 };

echo_netif = &server_netif;

#if defined (__arm__) &% !defined (ARMRS)

#if XPAR_GIGE_PCS_PMA_SGMII_CORE_PRESENT == 1 ||
ProgramSis324();
ProgramStpPhy();

#endif

#endif

/* Define this board specific macro in order perfor

#ifdef XPS_BOARD ZCU182
if(IicPhyReset(}) {

~

e a|ne <

Mame Type Value "~
> @ ipaddr ip_addr_t {addr=. .
5 [ netma ip_addr_t {addr=..
s (M ow ip_addr t faddr=.."Y
< >
A
v
£ >
0 Memory E@] = 8

alc o B EEl s -

B X%

o~
L
kq
]
I
]
|

B xsc. =2 |@Em. T
EN
- ESCT Process
o Xscty o
W
< >
x3cti




4 oscilloscope-software - oscilloscope-software/src/main.c - Vitis IDE

File Edit Run

TN L B SR RPAH-RNIT (O ERSE £%

Search  Xilinx Project Window Help

B @ e
[2 Design 45 Debug |

:

# Debug E@} = 0 ‘“ design_1_wr... (@ main.c ES] =, = 0 ()= W 231 O, B SE = O
DI R ~ vl -
.?[EF SystemDebugger_oscilloscope-s 916 void Mame Type
A '?I:.F SystemDebugger_oscilloscope-s 92 print_ip settings(ip_addr_t *ip, ip addr_t *mask,
v & xcTadst 93 {
v % MicroBlaze Debug Module 54 < I >
MicroBlaze £0 (Runni a5 print_ip("Board IP: ", ip);
¥ Micro (Running 96 print_ip("Netmask : ", mask); .E' a
a7 print_ip("Gateway : ", gw); S 2
98
99 ¥ 0 Memory 3 = B8
100 #endif e B
@1= int main() a | NN || | "0
82 { -
sys_thread_new("main_thrd™, (void(*)(void*})m B X &
THREAD_STACKSIZE,
DEFAULT THREAD PRIP);
<y > vTaskStartScheduler();
while(1): he
ML Bxpl. 32| afAssis. = B < *

'\: - || B Con.. | B Vitis... ¥ 1 0 Exe.. Vitis.. [8l Pro.. E@dDeb. = 8 ||@@*5. = |@Efm.. = B
> [€] xuart A % X 7 EX
> [ xuart Connected to: Serial ( COMS, 9500, 0, &) KSCT Process
> [ xuart section, .stack: 0x@ s
> m xuart ~

[oMak ||| IwlP Socket Mode Echo server Demo Application ------ oz wed) DRl ?.
. pplication ¥
[@ Makefile . . . T7% 0MB  0.2MB/3 2 v
system.mss < - >
< I— > |  [Send] [Clear] [ fscrs

Writable

Smart Insert 105:




Chapter 6: Designing Circuits with KiCad

-»

[}5 kicad (5.1.8)-1

DEE a®e C
File View Tools Browse Preferences Help

OEE a® & %%

A0 R &

0 ma®

KiCad (3.1.8)-1 C:\Projects\oscilloscope-circuit\oscilloscope\oscilloscope.pro

Eile View TJools Browse Preferences Help

C =

ij| oscilloscope.pro

H -
I = oscilloscope.kicad_pch
oscilloscope.sch

Eafeal

Project name:
C\Projectshoscilloscope-circuit\oscilloscopeloscilloscope.pro

=
GBR




%= Eeschema — Power Supply.sch [/Power Supply/] — C:\Projects\oscilloscope-circuit\oscilloscope [no file] - O X

File Edit View Place |nspect Tools Preferences Help

AR A Qo GiEEdPRLIZ & % & EE W

> o Xﬂ.&\\@@lﬂ@

Z1.07 X5.050 ¥ 1.900 dx 5.050 dy 1.900 dist 5.396 grid 0.050 Inches

- [m]

X

= Eeschema — Power Supply.sch [/Power Supply/] — C:\Projects\oscilloscope-circuit\oscilloscope [no file]

File Edit View Place Inspect Tools Preferences Help
CAREN=TagiER
| .............

in

i =t 12 [

<
Reference Power symbol Name Alias of Library Footprint Description Key words
#PWR? +3.3V +3.3V +3v3 power <Unknown> Power symbol creates a global label with name "+3.3V" power-flag

File C\Praj... | Z2.23 X 8350 ¥Y0.850 dx 8.350 dy 0.850 dist 8.393 grid 0.050 Inches  Add component



= Eeschema — Power Supply.sch [/Power Supply/] — C:\Projects\oscilloscope-circuit\oscilloscope [no file] - O X

File Edit View Place |nspect Tools Preferences Help

RIS C (o QB ceaa@EEPRARN ZEAEEER]

By

:
2
b4 x BUNN Y SE]

Reference Power symbol MName Library Footprint Description Key words
#FLG? PWR_FLAG PWR_FLAG power <Unknown> Special symbol for telling ERC where power comes from power-flag

File C:\Proj... | Z2.23 X 10.650 ¥ 1.900 dx 10,650 dy 1.900 dist 10.818 grid 0.050 Inches

¥ Eeschema — Power Supply.sch [/Power Supply/] — C:\Projects\oscilloscope-circuit\oscilloscope [no file] - O X

SRISAC s RBICAQAAEEE PRSI ZATEES

-~

B = 13

b4 x BINN+ ¢ EE

File C:\Proj... |Z72.23 X7.450 ¥ 0.300 dx 7.450 dy 0.300 dist 7.456 grid 0.050 Inches



[¥ Eeschema — Power Supply.sch [/Power Supply/] — C:\Projects\oscilloscope-circuit\oscilloscope [no file] - O X
File Edit View Place |nspect Tools Preferences Help

LRIERICIe ¢ ABICcaIEEI>RLI

BWROFLAG 43y

L

GND. - PWRIFLAG ol

et [EE

FileC\Proj... | Z223 | X 10.550 Y 1200 | dx 10,550 dy 1200 dist 10.618 | grid 0050 |Inches | Add wire

3= Eeschema — Power Supply.sch [/Power Supply/] — C\Projectshoscilloscope-circuit\oscilloscope - O *

Eile Edit View Place Inspect Tools Preferences Help

BERICe ¢ /AElcaqadEE>RLIEZ &

AL ERCFLAG R

L s 195 1 A AR

L R B R
Co e TRVTSTABPBRBY ey
ottt e iNe purf S el GHDL L IPWRCFLAGT

S

Tl

Z1GND

B 1

> o x XU\ N+ ¥iHE

~
L
£

£232 X 10350 Y 2.350 dx 10.350 dy 2.350 dist 10,613 gnd 0.050 Inches



= Eeschema — Power Supply.sch [/Power Supply/] — C:\Projects\oscilloscope-circuit\oscilloscope

File Edit View Place

& RS8R

ot 3B

£232

Inspect Tools Preferences Help

col&BlcacaqEEORE @8

X 10350 Y 2350

%= Symbol Editor

File Edit Yiew Place

Y|

CLD DU PWRIFLAG D
AT - B

dx 10.350 dy 2.350 dist 10.613

Inspect  Preferences  Help

0@ & w%E P e DD s &

CCGHDD DD PWREIFLAGT T

TG

grid 0.050

33N

<

Filter

Jn +1v8 ~

-v

- dox Aux

'-iE doc_|EEE dxx
T Gux Tdx

be? Téx Tax

Tdxx_|EEE Tdx
Amplifier_Audio Am
Armplifier_Buffer Buf
Amplifier_Current Am
Amplifier_Difference Am
Arnplifier_Instrumentation Inst
Amplifier_Operational Ge
Amplifier_Video Vid
Analog Mis
Analog_ADC An
Analog_DAC Dig »
< > <

Z19.09 X-3.80 Y-1.27 dx -3.80 dy-1.27 dist 4.01 grid 1.2700 mm

*

>+ x ZLUNN+TH

X

>

i A GGUZ)’@DHJ&-H



2+ Symbol Editor — my-symbols:CG7_GDT - O X

File Edit View Place Inspect Preferences Help

P & ceeadinaE e

Libraries
| Filter |
‘i_n_‘ MCU_ST_STM32L4 ST ~ O%
MCU_ST_STM32L4+ 5T
MCU_Texas Tex T
MCU_Texas_MSP430 Tex D
MCU_Texas_Simplelink Tex
Mechanical Me @
Memery_Controller Me ‘\
Memory_EEPROM EEP °
Memery_EPROM EP :
Memory_Flash Fla ¢
Memory_MNVRAM Mo
Memory_RAM Vol ?
Memory_ROM Rea »
Memory_UniguelD uiD &
Maotor Ma ﬁ
B my-symbols *
v \,
< > < >
MName Unit Body Type Description Key words Datasheet
CG7_GDT A Nermal Symbol
Z16.25 X5.10 Y 0.00 dx 3.10 dy 0.00 dist 5.10 grid 1.2700 mm
% Symbol Editor — my-symbols:CGT_GDT = O X

File Edit View Place |Inspect Preferences Help

> 8 ceeadnaE e

Libraries
Filter | ‘
‘i_n» MCU_ST_STM32L1 5T & 0%
MCU_ST_STM32L4 5T
MCU_ST_STM32L4+ 5T T
MCU_Texas Tex D
MCU_Texas_M5P430 Tex
MCU_Texas_Simplelink Tex @
Mechanical Me ‘\
Memory_Controller Me °
Memory_EEPROM EEP :1
Memaory_EPROM EP ¢
Memory_Flash Fla
Mernory_NVRAM No ?
Memory_RAM Vol ™
Memory_ROM Rea v
Memory_UniquelD uin 'ﬁ
Motor Mo
= my-symbols *
R Y]
£ > £ >
Mame Unit Body Type _Description Key words Datasheet i

CG7_GDT A Marmal Symbol
7627 ¥-1270 ¥ -10.16 dx -12.70 dy -10.16 dist 16.26 grid 1.2700 mm



3= Eeschema — oscilloscope.sch [/] — C:\Projects\oscilloscope-circuit\oscilloscope - O *

Eile Edit View Place Inspect Tools Preferences Help

Yzl RIE| KElceeadE=>RLIZ &

i Sheet: Analog Inputs Sheet; ADC Sheet: PMOD Paorts
- I
mm :l§>.
s +
j;}-— File: Anslag Inputs.sch File: AOC.£ch File: PMOD Parts.sch /S
Sheet: Pawer Supply Sheet: LRI Sheet: Calibratian q
X
File: Power Supply.sch ) File: 5Pl.sch ) _ File: Calibration.sch i _+
Jv A
< >
Z1.67 X 5450 Y 3.200 dx 5.450 dy 3.200 dist 6.320 grid 0.050 Inches
3= Eeschema — Analog Inputs.sch [/Analog Inputs/] — C:\Projects\oscilloscope-circuit\oscilloscope - O x
File Edit View Place |nspect Tools Preferences Help
¥ | = I &l QIEE Z &
FEN=Ra ey KB o & e & >R Z &5
"5
]
C_47n 1
I — I &
nput range *
E'_n: with 1¥ probe | . :E>—
o 11
e R11 "
Chi BHC R 106 Je‘
o1 L
jz}' ¥ : : : . : R12 - | /
o F_853k 0.1% 1% prabe:
— +10 ¥ input = [
END .7 g C_18p Ri% o447 v Eere U7 /
GDT €6775 RiK | ADbasBE17-1
N
75 V breakdown q
c31 R13
S C_360p R_47k D.1%
GHD X
Gnp A
r W —
< >

£1.61 X1.150 ¥ 2.350 dx 1.150 dy 2.350 dist 2.616 grid 0.050 Inches



¥ Eeschema — Analog Inputs.sch [fAnalog Inputs/] — C\Projects\oscilloscope-circuityoscilloscope -

X
Eile Edit View Place Inspect Tools Preferences Help
o P b =D S
SRIERIE ¢ ceeadez>RilEZ e
-
n _L 35 J_ 37 J_ c39 J_ ch1 lFI:
12 Tf_‘_ﬂ_iu —J—c_tmmp T-:_mp £.0.1u
i r_04u I\ P>
_ . e : J7 . .
- 1 GHD -3 =
:E}' 7 1 GHD :; A ek /
o & o
g- taim=1 13, 7 %Ga'”‘-z (Fini+] ./
H L P +10 ¥ fnput =
+ put =
+30 +1VE UB 1094 W here
15{ o o LTe4ll  apC Input: +1 4 a
16,
: : " B3 Fini]
— L2 e & q
C33 " . - .
I £_D.du - J %
Lt 036 C3B Ciul Sl 10
: : : 3 [ Ris - : : : — _+
- Cotu| | Raoe GND Tc_a,iu Tc_tmmp Tc_wo;; — 12
: . : A
., £ v =
< [ ] >
|Z161 | x5900 Y2300 | dx 5.900 dy 2.800 dist 6.531 | grid0.050 Inches |

3= Eeschema — PMOD Ports.sch [/PMOD Ports/] — C\Projects\oscilloscope-circuit\oscilloscope -
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Chapter 7: Building High-Performance Digital Circuits
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Chapter 8: Bringing Up the Board for the First Time
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Chapter 9: The Firmware Development Process
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Chapter 10: Testing and Debugging the Embedded System
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